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DETAILED ACTION 

In response to the communication filed on September 22, 2005, claims 1, 4-9 and 1 1-15 
are active in this application. 

Claim Rejections - 35 USC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 4-9 and 11-15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Del et al., U.S/6a87,648 Bl. 

Doi et al. teaches a method for forming a semiconductor device, which comprises a mask 
forming step comprised of sequentially forming a first insulating film 2 and a second insulating 
film 3 on a semiconductor substrate 1 (fig. la), followed by forming a mask for forming trenches 
on the second insulating film by patterning so as to expose a surface area of the second insulating 
film corresponding to each trench formed on the semiconductor substrate (figs, la-lb, col. 3, 
lines 14-19); a trench forming step comprised of etching a portion extending from the surface 
area of the exposed second insulating film to an in-depth part of the semiconductor substrate 
using the mask for forming trenches (fig. lb, inherently shows this method is applicable for 
forming a plurality of trenches), thereby forming the trenches on the semiconductor substrate; a 
depositing step comprised of removing the mask for forming trenches (figs, lb), followed by 
depositing a third insulating film 5 by filling a third insulating film into each trench up to the 
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height to cover the second insulating film (fig. Ic); a second oxide film 6 forming step 
performed through the third insulating film and after said depositing a third insulating film (figs. 
Ic-ld), and being comprised of subjecting the semiconductor substrate at a cornered portion of 
each trench to thermal oxidation, thereby forming a second oxide film (fig. Id; col. 3, line 65 to 
col. 4, line 37), wherein said second oxide film forming step includes supplying oxygen from an 
upper side of the third insulating film so that the oxygen is diffiised into the third insulating film, 
and so that an oxidative reaction starts at the cornered portion (i.e., oxygen is inherently provide 
from an upper side of the insulating film 5 since this is done through dry oxidation; accordingly, 
in order to form the oxide film 6, the oxygen must diffuse through the oxide film 5); a 
planarizing step performed after said second oxide film forming step (fig. Id, see col. 4, lines 40- 
45 and the col. 2, lines 27-33), and comprising polishing and planarizing the third insulating film 
so as to expose the second insulating film (fig. Id); and an element isolation portion forming step 
comprised of removing the second insulating film and the first insulating film, followed by 
etching the third insulating film such that a part of the third insulating film remains inside each 
trench, thereby forming element isolating portion (fig. le, col. 4, lines 18-22 Note: a portion of 
the oxide layer 5 is also remove), see figs. la-2e and cols. 1-6 for more details. 

Re claim 4, wherein the first insulating film is silicon oxide 2 (fig. la, col. 3, lines 7-8 
and col. 6, lines 9-10) and the second insulating film is a silicon nitride film 3 (fig. la. col. 3, 
lines 9-13). 

Re claims 5-6, wherein the third insulating film is a silicon oxide film 5 (fig. Ic and col. 
6, lines 9-10). 
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Re claim 7-9, wherein the third insulating film is formed by HDP-CVD method (col. 3, 
lines 27-40). 

Re claim 11, wherein the oxygen is supplied during said second oxide 6 forming step 
while subjecting the semiconductor substrate to the thermal oxidation (note: in order to have 
thermal oxidation process, oxygen must be there), see col. 3, line 65 to col. 4, lines 15. 

Re claims 12 and 14, wherein the oxygen that is supplied during said second oxide 
forming step is dry oxygen (Doi et al. inherently show using dry oxygen since the thermal 
process is carried out under dry oxidation), see col. 3, line 65 to col. 4, line 5. 

Re claims 13 and 15, wherein the thermal oxidation is performed at a temperature of 
about 1 100 oC, see col. 3, line 65 to col. 4, line 5. 

Claims 1, 4-6 and 11 are rejected under 35 U.S.C 102(b) as anticipated by Ishitsuka 
et al., U,S-/6,242,323 Bl. 

Ishitsuka et al. teaches a method for forming a semiconductor device, which comprises a 
mask forming step comprised of sequentially forming a first insulating film 2 and a second 
insulating film 3 on a semiconductor substrate 1 (fig. 51, also see examples 1-3), followed by 
forming a mask 43 (fig. 2C) for forming trenches on the second insulating film by patterning so 
as to expose a surface area of the second insulating film corresponding to each trench formed on 
the semiconductor substrate (fig. 2D); a trench forming step comprised of etching a portion 
extending firom the surface area of the exposed second insulating film to an in-depth part of the 
semiconductor substrate using the mask for forming trenches 4a (fig. 51), thereby forming the 
trenches on the semiconductor substrate; a depositing step comprised of removing the mask for 
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forming trenches (figs. 2E-2F), followed by depositing a third insulating film 4a by filling a third 
insulating film into each trench up to the height to cover the second insulating film (fig. 53); a 
second oxide film 5 forming step performed through the third insulating film and after said 
depositing a third insulating film, and being comprised of subjecting the semiconductor substrate 
at a cornered portion of each trench to thermal oxidation, thereby forming a second oxide film 
(fig. 54), wherein said second oxide film forming step includes supplying oxygen from an upper 
side of the third insulating film so that the oxygen is diffused into the third insulating film, and so 
that an oxidative reaction starts at the cornered portion (Ishitsuka et al inherently shows this 
particular step because in order to form the oxide film 5 through thermal oxidation, oxygen must 
diffuse/pass through the insulating layer 4a in order to react with the substrate); a planarizing 
step performed after said second oxide film forming step, and comprising polishing and 
planarizing the third insulating film so as to expose the second insulating film (fig. 2H); and an 
element isolation portion forming step comprised of removing the second insulating film and the 
first insulating film, followed by etching the third insulating film such that a part of the third 
insulating film remains inside each trench, thereby forming element isolating portion 36 (fig. 21, 
also see examples 1-3 for more details), see figs. 1 A-70; cols. 1-40 for more details. 

Re claim 4, wherein the first insulating film is silicon oxide 32 (fig. 2C) and the second 
insulating film is a silicon nitride film 42 (fig. 2C). 

Re claims 5-6, wherein the third insulating film is a silicon oxide film 36 (fig. 2G). 

Re claim 11, wherein the oxygen is supplied during said second oxide forming step while 
subjecting the semiconductor substrate to the thermal oxidation (wet oxidation procedure will 
inherently include the presents of oxygen in some form of oxygen sources.). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 7-9 and 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishitsuka et aL, U,S./6,242,323 Bl in view of Watanabe, U.S./6,4 17,073 B2. 

Ishitsuka et al. disclosed above; however, Ishitsuka et al. is silent to using HDP-CVD 
method for forming silicon oxide. 

Watanabe teaches a method for filling the trench with silicon oxide 311 (fig. 7A; col. 1, 
lines 40-45) by using HDP-CVD method. 

Therefore, the subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the invention was made to use HDP-CVD silicon oxide as taught by 
Watanabe in the method of Ishitsuka et al. in order to provide good isolation, excellent 
uniformity, conformal step coverage, large wafer capacity and high throughput. 

With respect to claims 13 and 15, claimed ranges of oxidation temperature, absent 
evidence of disclosure of criticality for the range giving unexpected results are considered to 
involve routine optimization while has been held to be within the level of ordinary skill in the art. 
As noted in In re Aller 105 USPQ233, 255 (CCPA 1955), the selection of reaction parameters 
such as temperature and concentration would have been obvious. See also In re Waite 77 USPQ 
586 (CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 
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(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 
1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 1934). 

With respect to claim 12 and 14, it is noted that the specification contains no disclosure 
of either the critical nature of the claimed process (i.e. -using dry oxygen) or any unexpected 
results arising therefrom. Where patentability is said to be based upon particular chosen 
limitations or upon another variable recited in a claim, the Applicant must show that the chosen 
limitations are critical. In re Woodruff, 919 F.2d 1575, 1578 (Fed. Cir. 1990). 



Response to Arguments 

3. Applicant's arguments filed September 22, 2005 have been fully considered but they are 
not persuasive. 

Applicant argues that the prior art (Doi et al.) fails to disclose supplying oxygen in a 
second oxide film-forming step that is performed after depositing the third insulating film and 
before planarizing the third insulating film. Examiner respectfiiUy disagrees because 1) the step 
of forming the second oxide in the present of oxygen after depositing the third insulating film is 
clearly taught by Doi et al. [in this case, fig. Ic shoves forming the third insulating film 5, and fig. 
Id shows forming the second oxide 6 in the present of oxygen (i.e., by dry oxidation, which 
inherently shows performing in the presents of oxygen) after the step of forming the third 
insulating film 5] and 2) the step of forming the second oxide film before planarizing the third 
insulating film is taught by Doi et al. (col. 4, lines 38-45 shows this feature). 

Applicant argues that Examiner improperly combined the features of the first and tenth 
examples. Examiner respectfiilly disagrees because the steps for forming the trenches 4a are 
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taught in examples 1 to 3 as clearly stated by Ishitsuka et al. in col. 29, lines 14-16 (in this case, 
fig. 51 shows the trench after removing the mask, such as photoresist 43 as shown in fig. 2C; 
fiirthermore, layer 3 can also be considered as another mask since the trench is not formed 
directly under this layer). Applicant fiirther argues that the wet oxidation procedures do not 
constitute the supplying of oxygen. The Examiner disagrees because wet oxidation procedure 
will inherently include supplying oxygen in some form of oxygen sources. 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR LI 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS firom the mailing 
date of this final action. 

Any inquiry concerning this commxmication or earlier communications fi-om the 
examiner should be directed to Jack Chen whose telephone number is (571)272-1689. The 
examiner can normally be reached on Monday-Friday (9:00am-6:30pm) alternate Monday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead can be reached on (571)272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Jack Chen 
Primary Examiner 
Art Unit 2813 



December 11,2005 



